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(54) SUB-PIXEL INTERPOLATION IN MOTION ESTIMATION AND COMPENSATION 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provides various * 
technologies and tools (e.g. in a video encoder/ decoder) | 
in motion estimation and compensation. 
SOLUTION: For example, the video encoder or the video 
decoder uses an intermediate pixel values with a ' 
dynamic range (in the unit of bits) wider than a final 
range to calculate a pixel value at a sub-pixel sample ^ 
position (e.g. an intermediate value of 16 bits and an 
output value in 8 bits). The encoder or the decoder at 
least partially defers shifting from a first stage to a I 
second stage or can skip clamping in the first stage or in 
other intermediate stages for multi-stage interpolation. 
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Wt'f=:i-7 U-A©ii>fj:< i4> 1 0©y(C7C«Cfc(,»r 1 / 
4b?42;Ui'7 hSfti{J3/4 f^-fe;!.!^? KClEgS 
c i ^mittm^G {ciE4S©:fra, 

[»#I19] BttiE#S©-;?-:/1?->:/Jl/figtt. flaiES 
*it'f^:f p-A©2o©;;5cfc*5l,ir-lf 7'ti'4z;l-> 

h {ci2g $ *i s c i mmt-r mim e Kiats©:/^ 

s= 

m^m I 0 ] miiifno^m i xt-— guiB i $ 
1 icisMoylfm. 

im>m 1 1 ] frtan i xt^— Sit^ ^ 



12] 1 * fc^^^s^©Ji^D©u-:/t^> 

c i ^#»i-r 1 {ciais©^^. 

{b* icif ^li 1 cciB«©:^* Jitf 2 -a-^s n > f :x - $ 
3i^^wtfe^^^ia«-r 5 c i *#8it£ -r 5 3 > t- ^ - 4? 

10 ittpicn>^m 1 ^^:iBK©:&?^**^f a ti^an>f:z-3f 

«f Wttii^^^SEtg^ S C i *m irS=i>f*-$ 

©trf*:*-:? b-A|SI©l^iafl«tn:Stt*fiJfflLrn> 

-A©a*trf**:7 u-A(ciswe/M5:fi'-feji'Cig© 
iiK^©X5"-^{i. 'ptj:< t feU 1 xf— yfcio' 

20 mm^T—vi^fy, luiBim-rscitt, fjismix 

r- i^ip© 1 S /caffliS:©™ f i' -b ;l-© ^> > X 

+ >7"-rsci*^^^. fjtatf-^-rsiiiiJ. HrriB^*? 

xr-"y4J©miESif tf^^-^u-AtcteWSWIE/h^ 
b- -fe;Hi|g©itijigS$?ff];i: f ■b;HiiS i' ^ > ^'f 

"fty [y-AOM 1 ©;X7i:CC*5WS 1/4 t^'-b;t-v7 

30 ^ 1/4 f^'-fe;P>'7 h. 1/2 f5't;u>'-7 S/c 

«3/4 fd'H2;i'i/7 hX'&hct'SrmmtirMmm 

1 5 {Ciaig©;^ffio 

[if*s 1 7 ] frisaf^oxf "i>© 1 itcimmo 

xf— J^tt, a<HSH;^7^;l'5?*«Efflt-2.£:i^^#at 
t-r sa*:! 1 5 ccfB«©:^„ 

1 8 ] mii9mrr?> cta^mmiH' -feJUB 
©ffla^iU&afcibKinB^ 1 x5^-y*>6BfiiE^**x 

.t^&i^sitirsas?^! 5{cffi*g©:^& 
40 1 9 ] 1 f F h a, /m 

iii>^}li^y h©M)a:Sit^fi(C{6D-C^SCi^iRF 
ii<bTS»*« 1 8 {cf2ig©:&-«. 

[if*S2 0 ] miag^^tiS t'-j h i^y hit. mm 
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©SicjKDt^sci^ftmirsii^iii Bfciatg© 

[i«3jc^2 1 ] Stiami xr-y(3:. mi^rS]-c©m 
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S5i. H5IBife«l^«&««:f ^VT'-rS^®*^*, BiffB 
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-rs^g^irtf c i «:#ai-r^.ii*]l3 8 (CiBtg©-> 
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1f :/ f 1: -7 h ©SSfe J: f>' - Jlifim^ ^tiXl^ 
SiS:? ^-A©■9■7•t•^'■fe;H^g(cfct,^•rb•^7•fe;^ 

[0002] 

A^i^sn^. #7b"A{c, o:^ffl© 

Sfi'-fe;l'K. iii^©/jNS(,»S*€:^f, ^©Jf5t?{*> 
**-r. mti, l-^©l:^d7■^^;^cc. fi^'fe^i^ci^u^ 

t ^ ) i , f i' -i2;l'©fefiX^5-*^a-r 6 2 O© 8 f h 

>X©h--:r hS#*fcttt'-7 h b- h©i5;«. «#5 0 
[0 00 3] ^<©3>b-:r-^rfej;0'3>f*-^!^^ 

Sfflbr, •7'^yi';l/b'r:t©t' y h U- l-*TC:rs<, 
E«B, mmkt-rZcttiX't. C©ti^ccB, br 
t©D°a®«i5iP?:^W'd:t<^*^ b y h hOj^^^A^, 
br^©«Ji$fcJ:-9rfM$n.5. EIS* 

[0 00 4] -®{C. l^f':*-Eiffi«SK(3:, 
U— AlBEiffi (intraframe conpression) i-O^f— 7U 
— (interframe compression) >^ > 

h-7:?u-A|Bi«?S-ett. 7u-ASfctt+ 
AiPf{JtlSffl^©7U-A€rE«T.S. -Y> 
i?-7U-A)E«ett'C{i, iiStt^tJ:? u-A. p-? 

U-A. ttcliByiy-Atrnttlt, H?©:7U-Ate 
«i:Cf/$fc«fg®7 b-AmiELr 7 U-A^EIi^ 

■So 

[000 5] Microsoft CorporationttCWindows (SS^ 
Media Video, Version 8 ( rWMV8 J ) (CB. 

IV]V8x>3-5!'-c». >h^vu-AE^toj:0''f 
>^f--:7U-AraA5^Sn. WMV8rn-^^-C 
{*, 'f>h77U-AEE«^^*5cty>f>4?"7U-A 



[0 0 0 6 ] WMV 8t:1i. yu-Aifi, SoObi'-fe 
)Vy:u-yrtj:t>%. S¥gbi'-fe;i-tf©i^g (Y) 

fc<fcO*i'P5:^>Xbi?-fe;l/ffl©2':)©^'P5:f 
>x (u, V) -/b-viur^sn^S, Y7"U-->© 

10 >©)g«ffi©2^g-C&S. 3 2 0b-5'-fe;l'X2 

4 0b-i^-k;U©7U-Att. 3 2 0b-i'-fe;Vx2 40b' 
i'i2;i'©Y7'u->teJ:o' i 6 o bi'-fe;ux i 2 0 fd' 

[0007] WMV8x>n--5^-ctt. ^9lJ:7U-A35S 
bi'l2;l'©8x8 7'Pyi'Cc^f!|$nS. 4-:j©8x8 
iWSr^'P *jJ:(y:2oO|l-fig©8x8d'Ci5:^- 

-C. 1 6x 1 6vi?a7^0 7i'<t35SJ5fi)t§tiS, fifo 
20 r, 1 6x 1 6-7i?ayn-y<>©^n^n(c, 4-:>©8 

[0 00 8] ^f.i]7 u-A©-7i7n:/n-y d7i;c-oi>r. 
WMV8i>3-i''rtt. ijjg-i^#j3!)^;3^4f$*7^. «)# 

Sig7b-A75^6©^i'n7'n i'i-7-:.g^>i''-r5c 

tT. ^iij7U-A (110) rt©-7:^n7'a-? d7 ( 1 
30 1 5) ©ijjt-^i' hJi-jJ^itSStiS. c©Ki#^i' 

*gt#-r-S.fc«)K, xy:3^>^\t. Sji7U-A (13 

0 ) n^mmM. (13 5) i^^*isi-r5, t^mfnnt ( 1 

35) p^r. x>D-$'(j, j;C^-gt^m-:5W-5fci* 
K, ^SiJ7 u-A (110) 1}^h<0-?i'U-:/u yfil 
1 5 ) ©iSSffl*. u-A (13 0) ^-e©^ s 
V i'©iWSfiiiJ:blS{-r 5, WMV 8 i> 

SSS[bi7-fe;l', l/'2b-i'-fe;k Sfctt 1 /4 b-i7-fe;U 
©*¥^)Sfig<t. g|Kbi/-fe;uSfcBi/2 fi?i2;l'© 

ffl-rsci*s-c#S. 1fyb^-fejUi»a©«i#'<^;h;I/ 

?:fflt,^Si. WMV8i>3-di'{Cj:o-C, 
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[0 0 0 9 ] SijtliiRctiK. WMV8x>n-5?-rB. 
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WMV8x>3-3*'-ett> 7c©vi^p:/o-:,i7i^ 

50 ©^tj^^©pi©^ mmiMmmtnir^ti,) ^%mt 



C5) 



!|2 003-333599 



[00 10] WMV8x3-$'T"fe, ^tJ-7b-A©v 



-5z'i/cttWMV8 7^3"^'-CH, aii7P"AF»g©tf 
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©«Pb1 (c J: o rit# 3 n?cffi^ Wf 5 :/ fc- -fe;!/-!?- > 
7"jH4gHo . H, , ^m-. 
[0 0 12] ]/2b-^7-fe;H(jt-</^h;Hfa[;&ffit,.t 
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i"n{Cfct,^-C^>, 2 8 7©ffl:tltt*sf'f'3ti-2., t¥->t:, WLr. WMV8x>n"^Sfc{i:WMV8 7':3":S^'-C 
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-i^^i, ^fm<mm.^'^-'m^^%^. m^-i. wmv 

8ri / 4 b-d7-k;H4g©b-i'-fejHi^H-m-r-5it 
K, 1/2 fi7-fe;i.tig©itipBlfii3()5, j:f3^^©b ?h 
^S?r1gfflBJSg-C4,^il^^.»||{CfeA:.*>t)?,-r. 4 b 

/r n - i^'X'B. 1 / 4 b i7 1 ;b{ig© 2X7"- i>«P4 

fiTL. *tg©:^i:^g&iS*75i^>fce.$^T,S. 
[0 02 3 ] (2) 1 /4 b^'-fe;us}!S^tJfcj:£>'iiit 
«{a©b 42;HB©«KAi. ^ < ©iS^{c#?a^«-C* 
■S, WMV 8 r-tt. 1 ^^Ctc 1 /4 bi'HzJbflrg 

©H-»*s. ]/2b'i'-fe;UffigCcBgT57^;l'^f©ffi« 

i^©^©)R-;*c7 ^ i^^<mwk^mh'^h. 

[0024] (3) xVa-di-fciCXx^-^fSi, aS5! 

bi'-fe;l/ffi!{|5. b7'*i/-'!r>X©7U-A*>?>'7U- 
A'>>>£i|f5iiL.-C3tL»en4i#{CS3t-r€>o C©3tLJi?) 
^M{Cj;-p-C. {6a°DWfib'^H.-hb7^:i-e>-^r>;< 
(rMmmam (artifact) *i?lt@C5n.S^Jtg& 
WMV8i>=i-5?*>J;OWMV8r 
p-^^-e, 1Si;©xr--:^-ei/4bi'-fe;K4g©bi7 

\.\ ■^©f^^bDic, sxf- i;©igm*v W©§X7^ 
"i^-C|5l-©»5t;- {%mmfi-h-n) 
[0 02 5 ] (4) ^□5i->X©jtLS5B, l/4bd7 

^7>a>(c>tt-r-5>*iJii*5#^e.ti;feo, mis, WM 

V8i>3-^'*>cfcC>'*WMV8r3-^*'i3:, -T'^T©!' 
a5-f>x»#'<^7 h;l'€l/2bi'-l2JHiifC3li«?). # 

[ 0 0 2 fi ] a#^aiife<i:t>i()**ifi©r ^ i<4rji.b7= 

54, S<'^*«>©-C{iat,>. L*>L, fr©«i#^iS'JKffi 

i5j;c/iiit^«gs©ipj3iA5i'nat'-c*n> -etie> 
54. TiB©JJ^*jJ:!yf->-;i'©g^*^LJfet^= 

[0027] 

[p5s?:S?^-rsfc«i)©#ig] ni^j-rsi. c©ififfl?c 

S!;?t«l^43j;c;»*«{il©S*3^*&Rffi4sJ: 

i^offirBi^^ut, !tfS©-if7i^->7-;v&g©fii^it 

rtt^a nS^PslfilB, *|^95)feffl© i^ -f 5 ^7 L. > 
y J: DEI- ^ 5 b >i;^*^-r So HI X f - 

*fcBtfiP!5Xf--y©i'5>7"^, X+':;7"-r.5>Cii!)S 
-C3r So H 1 X -r " >^ $ fcBtpPalx r - i^r^f $ ti S 

b-;, s^xr-i^s-csw-r^-cifc-c* 



20 



30 



40 



(7) 

n 

[002 8] -^.ilr-B. t;T=;tx>n"3('fej;y£t;-7=' 

[ 0 0 2 9 ] ^ 1 -zxommvit. If7':i-x>n-i^a; 

l«!^oxf— j^tt. i!>&< i*>^ 1 xf^-i;?fcj:D!S*| 

®!©"f ffl f ^'42;bffi© 5' 7 :/-r S C i 

tf. tt»«« §6{c, mxf— y ©Slit 7=^:^:7 u- 20 

AF*3©yjN|gr f i; -fe;Uf4g{cfcC-J- f i'-b;Hi© 

[ 0 0 3 0 ] i2> ^ 1 -^©|g^r(t, t'7=tx>3-^r'S 
?-d3:t'-?:!j-r3-i?^ci©n>4^"^^> htt, ^i$!;^r 

-i^omm^^mb^. #^©/M§f->7vi.{4g©fii^ 
itst-rs. tt»jc«, <i©iiK*s&sfc«f>{c> wny^ 

f - y ©m 1 X 7— 6 ai5! X •r - i^©H 2 ;^ f - s;^ 
's©e7 h©5iW*^tf, 
[0 0 3 n C©ij?afeJ:0"7-;l/W, fi£*trrf;J©«it 
^iii*5j;c/lSi#?i{ioaSS:©^p;TCc>ft^!if SS?s 3o 

-rsci^irt^. ii})D©#i!tfeJ;D«s^tt. g^W^ffl 
(CM L.-C jii* 6 n^t(T©i¥i!ii&lftH^*5 6B>g atc^c-S. 
[0032] 

[^B^©^jfe©jf^g|] $?§ffl#Kia*s©*»]!i{i. it 

'*©Xx"ySt!i'7>:?'fcJ:!>'/*/d3:tf -:' f-J^7 I- 
(tlS©?«^?r^>fc6-rnI«Ett*s$,^i|,f'p) ^T/mirh 

o'->-jb{ciig-r«>„ ^(ommmx. 

[0 0 3 3 ] i>n-~ii'Sfcarr]-i?{3:, S*-7 U- 
A±t:*, 1 I^Mtm^Wu f^tc\t-7 f a 7"n i' 

f i' -fe;l.fig© f i' -fe ;Hji^i+»-r ^„ x > a - if/-f 
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[0 034] lK-o*^©*Jfem^r, fc•r3^x>^-^^' 
- -> a > S fc» t'-r 7^3 — r ^ > i'-T ^ - a > 

-r sso© 7^©r 7" ij -5— > a >-effe©gs**ff -r 

•So 

[0035] U-A{c>PtOT-y-:/f 

Sl^f■rsf^i^50^E:. i,i<oA^©*mti-c, xva-^f 

«ffi© y -i;'{c>pfrsif t: ■fe>'i' w*»f -r s . 
[0 0 3 8] t,><oA>©S8»gSlrtt. •t>-:;^fc:5'-fe;l/?i 

n 5 :f >x U - >© h-^- H2;HS*thif C i Cc 

Y I QS/dSRGB) „ 
[0 0 3 7 ] ffi^^fe 

MCC J: o r . 1 S/cBit^©3|s:B^,||#{(:fB«©Kffifc=fc 

CC. t|jS©fcto{C!g^©->-'5r >-> ^ JU)S:)«^-C|^Hj-r 

9 . E!rf'F©llll)¥©/J^ § i^jrlf «)S>!)S^S C t^mU^ 

[ 0 0 3 8 ] < ^^^©^MJ^-C, t'r:^-x>a" 

ttj:yv {fisxms^^mmr^, !^S©7 7-i^*5cf:i>- 
fi-^*iftW-r5*s. C©gil8©:&ffi{c, 7 7d^4jJ;Wf 

#KM-rss«c6«i^ <mif l•r•H^c< 0) 

[0039] (1. n>f^-T--f>i^il) 03{C, 
*Wi8»«cfB«©jg|!i©*5©|5Si*^©*-C«]te-rS C 
<!:*st?#S, «W*3>f*— 7"^>inSJl (3 0 0) 
=&^^-r„ C©a!S*J<f:CK-:^-;u*. Si^d:5rAPiS:^c«!^ 

^^© n>f:x-7"^> i^Hi^mife-r €> c i *s-c:- 1 

^©T\ =l>\l::.-7--i>imm (3 0 0) tt. fJIg* 

[0 04 0] HS^MlTSi. 3>f^-7^^ >i^Jl 
^(300) tC. 'pt£<thl 0©MJI:i:i h (31 
0) fciOV^U (3 2 0 ) H3-C«. C 

(o&hm^mKimis. ( 3 3 o ) ^©ipfcgsti 

»Sa^-> F (3 1 0) tt. 3>f:x-^rMTHrtl 



C8) 
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mnbx.. mmmts^'^nbi,. 020) m 
M) , ^mm^^'f:') (mtf. rom, eepro 

i-r5Ci*ST'*^„ p<^ry (3 20) b-r:}-i 
> 3 - J: O^V* fc « e -r f = 3 " £ ® X > 3 - 

mt^VV h-^^T (38 0) *s*giM$*aS. 
[0 04 1 ] 3>b-:x"f-^>i^», jiJ)P©!|t«S* 10 

{ 3 0 0 ) tC. X h U-J^ ( 3 4 0 ) . 1 *fctt1|gS© 
A;^f^/-5-^ X (350), 1 *fctt«ISt©tB;tJf'>'UX 

(360) . ^xu\tifc\mmmmm (370) 

AX. n>ho-7, i^Mt^-jYV-^ 

titoimwrnmrn m^^-r) {cj:or. 3>f:i-- 

7--<-^m^ (3 0 0) ©3>:^--4^>F*5t|i:^i|§ 

(Mm^-f) CCior, a>h-i-7^^>yigi* (3 0 
0) i^-e^tf$n-sfficDy7 h>i?^ro:t'^i'-f--/ > 20 

^"S^75Sll«$n, n>b-:x-f ^^i'-ig^ (3 0 0) 

[0 0 4 2 ] XhU-y (34 0) B, IK?(-UHJtgS?c 
WKJ^^U^ftgi-r^SCidSf^. XhU-i^(3 4 0) 
KB, iamr^x^7, m^T'-'-y', ^M*-fe7f-. CD 
-ROM. DVD, Sfc«, t#lgmfJT:'i-3>f.x- 
r -f > i-igJi (3 0 0) F^tr i'42X-c* ?-ffe©ffi:t,© 
^^AJ^StlSo X h b-y (3 4 0) icB, f-7fi' 
•fe JU^ratSffi^Slite-r ^^yV^^r (380) CD#^ 

!!)^*sifisni,o 30 

[004 3] A^f'A^X (350) B, 

>'WX. ^^A:/37'>'MX. X+t.:^>i^7=A-rx. s 
/cB, nl/f^-r -f ^i'iS* (300) KiA^^Mtt 
TSSiJ©r-'-!>fx<frSC4*^!r#5. af-7'-f:i-x> 

(350)*. K*-F, t7=5f*-K, TV? 

^-i-f}- K, SfcBr:^o^9'J^^*fcB7=-f t74f;l'JfJ 
^-C*- r -f S fcB b7=:*- A;^^&^lt A*i5l3l« 
Of'A-rx, 4>6l^B. xh-x^:i-!f>7';l'SfcBKr'r 40 
:t■^^>:?■;^*3>t•a-7•^>i/SJg (300) {cK* 

iit? C D - R OM* /cBC D - R Wi 1-^ C tifiX:^ 

&ti7=^^^y^ (3 6 0) B, TYxyb-r. ^'yy 
xf"*, CD^'Ci'. SfcB, n>b-^-r^> 
y^:^ (3 0 0) ^5^e©t^l;^^ffi#i■rSSlJ©rV^VXi 

[0 0 4 4 ] mmmm^ C 3 7 O ) KJ; ^r. iSfi?«#?: 
/r--r^SiJ®=3>b':j.-r4>i''i>f--fr^ --© jUi*^ 
BJtfeKittSo jUlMftB. 3>b-^"$^tf^tg^^, 
:t"7'-/:t$ft:Bb7':t©A:^S/cBaj;^/, $)^C^Jfl6 50 



3- F-r§:rffi{Cj: 0 . 1 SfcB^^©ilftt*S^Sn 
SfcB^MSnfc#^r'*S„ i51«-CB&<F!li L-C. 

mmmwicu, mm. ^fe. rf, i5i?f^. s^b 

ffi©Sli*^?:Ml^-C^Sfe$tiSW,^^) L < BM,^©K*ti 

[0045] KS*5J:J>*->--'U?:, 3>b'*-i/^;5^aj 
0Wfi^{*©^MW&5ai?-Cii5BTSC<!:*ST*S. 3 

(3 0 0)fCMLr, 3>b-^-3r$!iSimf)Bl«lj«» 
CC, (3 20) . XFP-i? (34 0) , MftSS 

ft, feJ:i>'cn6©ffiM©ffl^-tf*s^*tiS. 

[0 04 6] :7-ni^^A^:i;>^" 

/cB<5*j7'o-fe -y-f-±©ri >b;;. -< > ^m^\H-cm 
tf$*i5:3>b-^-$ ll?f ^itg^4f©±Mef)^ci:rRri5i 

B, #S®i?X^'?rSltf-r5A^#^©fflm7=-^?M?r^ 

Jfe-r-S., JU-^y. y'aif^A, ^-fT-'^y. 

i'F, i'-7X. 3>#-^.>h, r-$mii^fi*5§S 

> b^ -f > i^'^giK* )^cB^tS:3 > b-^ "T- ^ > 
[004 7] li7S©?c*tC, c©i$ffl%SiB^-c, ri^ 

7^^>i'i»^t?©3>f*-^fSiiff/&ift?§Ts^o cne, 

©ffliSB. 3>t^-^fKj;o-C^f§hSS6{'P©S* 

*i©«ii^{tt?4>f), Arafcio-c^tf^nsttftisisi 
urBft^^ct,^. cn^©^gccMit;TS*K©3>b- 

[0048] (II. -fl${tSihifcbx:tx>n-3ffc 
^If^T'irf::!-'^) S4B, -jKitSnfctff'^J-xV 
=1-3*' (4 0 0) ©:/P^^'0-C*f). 05», -Mft 
$tifcb5=';t'r3-5;' (5 0 0) ©^'0 7i'ar«>S, 

[0 04 9] i>3-5?fcJ:y:f^=!-^?F*3©*>>;z-;U 
©ralK^^ti/cM^^B. i>3- 5?feJ:C?-f 3- 5?rt© 

tt?E©i'j:«jfe^i*/7^L, m^mmc-t i,-tc}t>ic, ftfe©sa 

<^B0iS§n-CO>j:l^ :af*WCC»^i, H4fcJ;0'H 
5tcB, ii^B, b"r:t>'-^>x, vi^a 
:fu-jiP. 7'n ^ i'cc^ffl 3 ti €. x > n - ifg^. 
^"F. r- 7';l'ift£;&7KT-tJ-'f Fttfg (side informa 
tion) /&5S^$<it:i^)5:l,^ ^©Jr^ifetf-f FttfgB. ii 
mB-t^-Y Ftl^©x> Fob-#^{t (sntropvencodin 
q) ©?*{C, ffi^b'^ FXhU-AfJ^-CgHiStiS. tB 
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:fjf '> FT. h y hii, Windows 

Media V1deo7 =r - v h SfcttglJO^ * - v 

[00 5 0 ] x^^-^z" (40 0) fccfc?>'rn-3? (5 
0 0) tt. ^'n-yi'^-x-Cab'J. 4:2: Ovi^n^' 

4o©8X8)^S:?'ay5' (B#{CBl-o©l 6x16-7 
i'n:7'n-;.e'iL-C®*Dn€>) Zoosxgi'ns 

T-a ■:.*') *5^Sti*. f^igm-C{^. x>3-if (4 0 
0) fej;0£-r3-if- (50 0) h-^-;^ 

16X1 6-7i'nyo-:,i/ig)^tSif'f;^*fc»«^© 
[005 1 ] ltm«*J<ta=3rii©Eiffi<D5fW7'{C|£D 

COOS 2] (A. tr:tx>n-a?) @4tt. -ISW 
)5:t-r:i x>=i-if>>;^rii. (400) ©7"o r^Ht? 

X>3-^?>XfA (4 0 0) ^fi©7U- 
A (4 0 5 ) *#tr(^-f 5J-7 U-A©^— ';r>x>&§W 

■?jt-x>3-a^©^$^©ll)tejfj^-c«. -us-ft 
$tx;tex>n-5?- (4 0 0 ) (omi^m^tc\mm.tin 

[0 0 5 3 ] x>=J-d^t^XrA (4 0 0) iCj;-or. 

fc&K, 04 5;:, x>n-5fi/X-fA (4 0 0) ^^-f 

s+-7^-A©/^•x<t, )ii:;^ini^j7U-A©>'<x* 

^S-r„ x>n-^fJ/XfA (4 0 0) ©3>;Ji-4^>h 

©^<3(f5. +-7U-Ai^ij7U-A©M:;^©ffl8{c 

ffira^*l€>. cn6©nl/;j<-;*>>|-{cJ:or*tf5n 
[0 05 4] 1^tj7U"A [-fVdf-rJ-f^^Vi^^ti 

fc:7U-A. s>5i,^»l^:;&[Si^iij©)»^{cp7u-AS 

/■c«b7U-Ail«)f*-rS] », $)S7l--A*>6fife© 

:7U-A--©^«iJ (SfctJM) JcMLT^^sn-S, 
tJ^M», ^•iJ$n/c'fe©i7c©7u-Ai®Mt:*4> 

2.. ^MffJic, +-7U-A [ 1 7b-A, -^>F7n 
— r-f ^^'Snfeyb-AiijlS-rs] ftfe©:7b" 

[005 5] M^(Oy U- A (405)*^. MJi^^m 
7 L—Atr-^Sii^CCW. lii^^irjg (4 1 0) 3!»S. S 
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my u-AKMbr. m&oy u-a (4 o 5) ©vi? 

b-AB, FT (4 2 0) iU-iyyr y 

>i''§n. B«fi£§ii/cir©7 U"A (4 2 5) 

ft#llM$®.r-tt, S2i7U-A*3. m(Dyu-A 
X'hi>tf^. ilfi©7 U"A-c$,S3&^*5^ S:^iB]^iJ§*a 

m%mm (4 1 o) a. Fft$giLr, srt 

viX'ti^ommi (415) ^mtit^, m^m 

«S(4 3 0)*s, fffltRE5nfcBij©7U-A (4 2 

10 5) (cib^ti* (4 15) ^mmbx. mm»^hfc 

3gft©7U-A (4 3 5) iBi&-rt, bi)^L. ^ 

^^<!:^<^:©ii^^c^±•c»!a:<. m^mK^ntcm 

ft©7 U-A (435) d5E©^S©7 U-A ( 4 0 

5 ) tomm. immm (445) r$,s. immx- 

[0056] Ji-«^^g ( 4 6 0 ) *s. ^ff 
*tf«*Jii^MJiS (T!ftt)^;^'<i' F;i.) 7^-^?(c^ 
^■rs, :7'n-?i"<-;:^©Ur3f-7b"A{coL:>r, m 
20 Sl^^g^H (4 60) tt. @fi!:3-y >^}^ [ r D C 

•:fu yi'^cmmbx. DCT^i^©7-a-:;i'*ff5„ 
#*-Ctt. HiS^IS^JftS ( 4 6 0 ) 7 - >; x^^^c 
£'(te©tiiejR©Ml»^^?rii«f X - y U F 

^)t«+^7Vs> F- (subband) ^5-tff%ttffl-r-5o t^-^ 

*^©**sffj,«r-, mmmm^ (aqo) t^. +-7 u 
-A©^ra^»j^^©7-p y ff^mmmm^mmt 

(460) tt. 8X8, 8x4, 4X 

8, tMmoy-^A x(Dm'mm.^^m.mthcti}iX' 
[0057] ^O'ik. «^<bg ( 4 7 0 ) *S. 7.^^ F 
j|/f'-5?<^fc©:/D ':.i'?rS^^<tT5. 
U" A C i tc S /c{JSi]©Sri-c^{ tr S f T-tJ- -f X 

*fflt,^rx--i4' F;u-7'-${ci^-©x*7a^'ft*3iffl 
-ci' FJ^s^4L itm-mmm.iMtjim'm^^^ 

©«T^t*;^-ii'F;l/x-^f^l^«:®fflL. $>5lHi. 
il?Rl^ife*ffiraix^ci,^x>3"^riyj;<rA-c«. 

40 *>«C, x>3-d<' (4 0 0) tt, Fn-:;f><?', jgi)c5-7 

-f ;i/ ^ >; > i'. s fctjfte© b - F umamm^mmr -s 

[0 058] lfit)SStifciIfi©7 A3i5, flil©«j 

#i^aij/lf {itc.i:>^^: i t cctt, sea-^Hm (476) 

itimit^, ^<Dm. mmmmmmm ( 4 e 6 ) 
mmm^mm ( 4 e 0 ) ©nifisois^ii^f 0, nnfiss 
nfc^g'jm (^iij7u-A©«^) sfcas^gg^^i 
u-A^f^s, Jaa©7 u-A ( 4 0 5 ) 
50 ^-yi'-Ax$,^m^im. nmmztitcdf—yi-- 
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mm^tii,, m&oyu- A (4 0 5) tfi, ^m^u- 

txtcm±.oyy\^-i. (4 3 5) {cM#Lr, WM&iti 
0) tt, ;X©7P-A©i^SiJic^lB-r§fc&(c, 

7':/n-:;4^>i/7-f jV^t (deblockinq filter) 

br, yi'-Ao:ruyiPf^<D:fmm%mmt^w-m lo 

[0059] x^hnflf^tS (4 8 0) «-?{t 

^(470) (omt}ts:^:fic^^-9^ vmm m^u. 

m^mi (4 15), S^{tX7^-7^-tJ->fXfj:i-) €:E 

??^{ts (4 8 0) ij. mmt, mtji^mmmm m 

[ 0 0 6 0 ] x> h p b-?f-^ftS ( 4 8 0 ) a, ESIh' 
f-'tttfS (49 5) 7 7 (49 0) icXtl^. 

-;l'te7-f-F^-<v^';?iT,^„ Elit'r^ftt^g (4 9 
5) S> -S©*fcttj:tfMj-^©t:-7 F h-C^N -y 
7t (4 9 0) *>bSfcHi3n, ^©t'-:; F U— F-C©ft 
iK©X F 'J - 5 > i^©fci5KtS*ft^na, f-^^ig-cti, 
xvn-^i'i^^^f A (4 0 0) A3, mmomkiCESSt: 30 
■r=:ttffR^XFy-5>i'-r^o 

[0061] /-^'y^T (490) (Dmitcmmc. Em 

t^-ftttW (4 9 5) ^. F^-i^^/r-r^iSi© 

fflt^T'+ltS (49 5) 5Cfiffi-rSCi*S-C#€.. 
[006 2] (B. K:7=5j-7^3-^^) 05», -JKW* 
tf f'^i-rn-^fi'Xr A (500) ©t/n ifSrab 

T'n-i^i^Xf-A (5 00) B, li'T'^r^U-A© 
JBMSn/tJ^->r>X{CM-r^ttii (595) ^Sl^Sl 40 
0, W«fi!i;^tlfc-?tx-A (5 0 5) *^tftH;tl«:{'P 

t'T:tr3-i*'©#€©*)l^!l|-CB, jima, - 
Mlt^tifcrn-i^ (5 0 0) ©^^JI5^Sfc««£S 

[0 06 3] r3-i!'>'X7-A (5 0 0) ^tJ^b 

5c, H5CC. r3"*'->xf-A (5 0 0) ^/r-r6+" 

7 U-A©7-iXfcJ:tN'Jfi:&l^^i"J:7 U-A©>'S;;^^£^j^ 
•r. T:=>-i'>':^TA (5 00) ©n>jH-4'-> F©^ 
<3!)S. +-7U-AteJ:JK?aij7U-A©M:&©ffiSi^ 50 
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^(c^^tiS^ Cti«S©n>*-^>>F{cj:or||tf 
[ 0 0 6 4 ] 7 T {5 9 0} i)K EM'^'rtU--^ 

>x{cia-r€.tti6 (5 95) ^swKD. sc^aj^ofcff 

#g«rx> F P f^^^tS ( 5 8 0) 35^6®^B«Ifigic-r 
i,^ ^<-yy7 (5 9 0) a^i*, gB#0e){cA>ife«3- 
S©]g^T-tf^g%SttK«3 , ^-i y -7 T (5 90) Ktt. 

^?M'-:'7r*S^Sn5„ (5 90) {C. 

•:>7TfcJ:Cm©-'^'•:;77^b^^^)SC<t!55-t?#S. flig 

}g-c», 7 T ( 5 9 0 ) *s, mtir?,msxmi% 

^nm^, >^vyy (5 9 0) ©fifSfcttf^CC, BEffilf 

[0 06 5] x>FPfa^big (5 8 0) 5i, ji^B 

■rsciicjror, x>FPt•^?^{t^nfi^Ht:^t^fc 
f^-3':fte.WCx> Fatm^tSn/cl^'^ FttfR (W 
tttfl^g (5 15), m.l-\t7^=7--^j-i^A-X) ^ 
r3-F-rS„ i> FDb-^S-t^tg^ifitcB, Wm^a- 

i,, i> F nt-m-^ftgl ( 5 8 0 ) e. «Sg(C, Mifc^ 

mmm%^ mui. dc^, acmc. s^csffi« 

tS?v£l*!-riS^© 3 - F 7— 7;F© cf*^ 6 jgJRI- § C 

[0 06 6] ll^f;S$n^;'^"A (5 0 5) )i7? 
[Sl^fj7 U-Ar*2,tS^iCB, tt*fi«|§ (.5 3 0) 
»*tffR (515) ^W^y A ( 5.2-5 ) KJS 
^(-.-C, S1ffi£$nS7L-"A (50 5) ©^^tJ (5 3 
5) ^ffJfiST^o mB. (5 3 0) «, V 

i/D7'P -;»i'«I#'<i' FJl'^ttfflLt. ^7U-A 

(5 2 5) rt©vi;n7'ayi;:|:m-oi:f^. ■7U-A>'^ 
■:'7 7- (5 2 0) {C, ^-^U-AiUr^fflStl-S, 

mf>cmmnsL^Mcy v-j^mm^fn,. Rmm-c\t. 
ffl«S(Cci:s^#j{i, si^i'©^f^{c^^■rtt^c< , 

fiEor, 7=3-5^ (5 0 0) tt, ^J«^4>ll«B)«- 

[0 06 7] T^-^i)\ m©Sljt5f«©fc«){C, S 

«fiE?tiyc7b-A*-i:>g<!;-r5itcc, ^u-axf 

T (520) iC, ff1t^$tT/c7U-A*i, ;^©-7lv- 

A©i^tjcc^-rsfcfetcmiftsns. cKo;5i©iijs 

[0068] MM-^fbg (570) *3. x>Fafa-^ 



OX) 

13 

^t5®{E3MS^^-fb^ci-^iJ©i! -Y 7*©Mfi^b^7"- if tea 

[006 9] mmm^^^ < 5 e o ) a, s^-ft$ti 
fcmmmmf- ^^x-<^\- )imm i^^timicm^ 10 

(56 0) «. aSDCT [ r [ DCTj ] Sfc 
\t\ DCT©SffJ4DCT«©7'Ci-^i'{CiifflL-. ft 

( 5 6 0 ) - >; mcyimmmmL 

aiS (5 6 0) tt, U-A©^S^a!|^©:/D 
f 5'tcMji«g^«rJifflTSo ^mm^ (5 6 
0) tt« 8X8, 8x4. 4x8, Sfc{*ft©1f-fX© 20 

: 0 0 7 0 ] (III. m^m^i-xm^mi) > 

/istt^ffifflLr, Eji^riifig-rSo BfrflWTcsttsiM 
r, U{c|^^^t3tifc7u-A^ffiffl-ri„ tirrtiiBj^ 

Sj|l7b-A (mti, mC??-^^L$n 30 
fc, bI)©7U-A) (CM'f S^tJ"? U--AOfi'-fe;K7) 

f (4ce.O'Cc>[=t)i;-r5r:3-i?-) T'«. «i*1ffgtej:a^' 

m^vv-2>.^^mLxwmv I'-A^B^ts-r-s© 
[0 0 7 1 ] tb^mms.. m^v b- A^^fisif § c 
-A) iiet^fci^cc. 

SI|l7U-A*'6©r--^?©:?'Pf i*. v4'p:rn 40 
v'p. *fc{3:ffe©ffl{C'Oi,^rjefig$ns. 

■ot-^rab^, ^©J;^^c^fiB. X:^iSjfcj:j>'Y>^ 

S.Sif'i'JUi, U-AF*3©>^CD:-r5figi©P!fl© 

'^{4%^-r„ E©^itt, iifi©{iig©Tfej:c;f*©ei: 

^«T„ ^©filtJ. 3SS©fig©±fcJ;!>'£©fig^£:« 
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[0 0 7 2 ] -■mm>m:c\x. rfxx 'J \^i>^)\,n 
8 X 8 5? ;Ut:* D , -^fuzfuv^ifi, f^4z;l.©i 

j:DSr=i"4?'r-. M)S5»^tgS/i:ttffi:t©^{fr-5Ki 

[0073] m-^-^i' V)mmt, mn\t, t-^Hz^i'^ 

**«©»^{c. Xfi!c»fcJ:a^YeE^*s. H^/MS,^.© 
ISitr^sns. c:hP.©i[©Sll^g|5^«:, ^^uf 

^'•fe;UJ^7 hifeb. (StfegP^*, f-:?'fi7-fe;l.i/7 h 

l^ffi©fi'-fe;i/t:'*^. L/iiLJi, cti«. ^^gij^* 

-S>fc*©K?f -7 A*i6©:7'n i. i'nf-i L 
-C*Jfe$^i2. (Jll^±tt, M575>©JfJ©7^;l.i?y>i*- 

*^i±eg{ciifflrt^»r-c$.s*5) . €©-^-c, -it 

7'fi'-b;U->7 h/iso-ri'jrtii^icts, •t7'fd7-fe;u>' 
7 l-tc*f)!t.f § 1 $fctt«©7 -f ;bi??:»j|l7 A 
©Mmt*i'4E;i/fiM{ciiffl-rsc iKJro-r, ^aij^Ai 
'^iS.^ixh, liSo-r, ^;l/irB, -y-r/b'^Hz 

[0074]7^;l-i?y> i^Wf; i L-rf-y f ^7 -fe;l.i. 

^^-Yim-oximth. iJ<o3&:.©«gfjai^'a. ^ 

^WS^^c 2 i? 7 j;e>'4 ^yyr (S^-c) ©7 -f ;U 

- u - * *j J; o'jKH^X -r > if - 5j< - u - i? {c*H£;-r 2> . 

[ 0 0 7 5 ] -oifiommm-c. m^^^y ^i^i? 
mmmt. ^^-jVi^yvthxmk^fi^^mt 

*ffiffl-r ^L^i)$lJ»-'^•7 j< - if Rtt, OS fc{* 1 ©fit 

c©^a6SlJ^5lI^^•7^-iftt, 
tiS. i^gP3!»i6Vi^:f-y>i'$tt, *fcttji*©1f^ft 
§ tlfcWai3!P ^BflK© ^ {C^fflf ?. C i *5t: 1 5 . 
[ 0 0 7 6 ] E6JC, t,>< ■07i^©^JSJfJsJr-tf7'f5'-fe 

justi stei y^tJ- 7- f i' -fe jbsii t mm^ icmm^ni, 

atg-^U—A (6 0 0 ) F*3©^l^t•i7-t^;^^4MteJ;D^t^ 
V. Sti^ b-A ( 6 0 0 ) cc, x>3"if'gfc»r3 

- if'*5#^cf^e{co(,^r b:i"i2jm^mm-r?>^m^ 

*5&S-»J-7t:i'-fe;l.fig755^StiS. »:7P-A (6 

0 0 ) ommim a e. p «. s e vitmn^opi t l 



02) 
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l/ZfegJi. mt£b<DPitbXm^hXl^^, {iimP [0077] 



feg 



;<<y[ci/4ej^-fc/K aig.ici/2fc:jr-fe/i. 



COOTS] P, ■r{a|jj^$*iS3/4 ei'-fe;i/fi[g{i. x- 

f-^n-CtiS. 'ffecD3/4ti/-fe;Higtt. pjfilr 
4)i>*i0:T^3titl,^at,^ f-r^b-i'-b;l'figP„ *i6P 
» tt. ^©»ra7^;l/;5f©giB^-C#M-rs. f^SgjUfeJ^ 20 

;0:Sf-7'fi'-fe;l'fi[g, m{*S*|Sl(C l /4 Ki'-fe;!- 

[0 0 7 9 ] (A. j£flMH<5<:SBrEl!y Jbif) l^<-o*> 

(omMBmo-f)- y f i7 ■t2;u?iraccot,^-r .• art x > ^ 

[0 0 8 0 ] -^X'fV^'-Ji^-b-^?!*. 

$ » . 2 -o(!y^X7t-r:^m^mixm3& -fv^-^-u-* 

[008 1 ] H;5?'f>^f"!i<-u-4ftt. wwisnsA 
{c«^>iat,»4-:3©*s-?A-c©K*n©ii4ffiffl-^-s. ii:^ 
sfc{3:H;?:7c^«si:-cs>*. ?*P5sn4jfit?©H;;:Ki{ 4o 

l/2b-i?-b;l'->':7 h F, : [ 

1/4 fi'-feJl'S^:? h F2 : [ 

3/4f i'-fe;l->'7 f- F, : [ 
[0 0 8 5 ]^lSKtt. 7^Jl/$(C, m&micy-olii 

Vifi^t.ni> (mtf. F, ^{3:4^-^ h, F2 Hiilf 
F3 -ett6K-y h) . Sii^->>tt- h?«»T--e 50 



-U"3fB. 2o©;X7cr»FinJfieftH;>c-<>f-!j<- 
[0082] -^xisii-cm-xt\.^^fm\t.. mmt. 

5«HKifm mo-xiticmmti, m-^x. 

^xisiz^m^'Ati^^^mmu. mmi,c^immx'$> 

[0 0 8 3] :^mmmxa. -^XfeJcWJi-iKil^^ra 
lit*, I'-Xji-., 2X7i. ±MfiX7i:U\ X(Dy 

^.Xi$.iii>wa:xt\.^')mm\t. vXyt. ziK^t. 

« 3 :X^W±T;©7 ^ 3? >; > i^^gJBJ-r ^©{C3^feBj 
fij^tf, ^ ( 1 1 ) *^f=> ( 1 3 ) -C 

u - A© 2 X " y*iH©-«SWii:)£^FlIt?. 7 ^ Jl/ 

2X7—vmmm-f]0-^X7tix.-y\.^ximiinm 

[0 08 4] l,i<-03!P©HWgSlT, x^n-^ffciDt 

■fe;Hag©ffl4tas-r2>, mtf, 
n-^ft:', H6K:^§4lfc*>©%i'©»t7U-A©PJ 

mni^v mmrc. Tia©7^ji/$ (p, im^x-y 4 
)Vi'. Fz fcJ;afF3 *siafl«H;X7^;i.3r) 3&sffiffl5 

-19 9-1] (11) 
-4 53" 18 -3] (12) 

-3 18 53 -4] (]3)„ 

^iyyhmni-icj:-ox, 2mm<Di^yh^mc 

iyy Mr&Hy b^mxt^ti. S_h{4t; -^ hie 

->7 hstisb'-;/ \-m<D2<D^^K.j:i?>mmmm^h 
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[0 08 6] fcOcC^F, Oy -tJlii^mt. M<Di 

(-7e+105f + 35g-5h) »7 (14)„ 
[0 0 8 7] mmomo^mK 12 8ict£i)^ y^ji ^W^^X-y ■< )\^^lC^^1fi. iiicSCC^Sn-SJ:^^, 

(-7e+105f + 35g-5h) >>7 
= (-3. 5e + 52. 5f+17. 5g-2. 5h)>>6 
^ (-4 e+5 3 f + 1 8 g-3h) »6 (15), 



^) . ^ ( 1 5 ) Oi5iECKHi>C7 ^;U5f{C-3t,irj®W§ 
*) ?:^SCCA4lfcm©. M<Dm^Xy -i )l^(DMic 

y ^ fii^^m^mmbminimhr^i.^) , y-oia^ 

r, ^'0^>.>^mm(DME.:Xy -< J\^^^mibfj:A-ih, 
'-Xy -oi'i'iiSiMbtii)^^, ^it^^e 4cc&§{teo7 ^ 
^Jf^y -f ©J; ^1 tcjltf 3^1^*5,, j; 9 ^^fd:(,^if4<- 

^xy ■<)\^^icx<^m-tz (tuiyt. mmshtcm 
m^m-c&i>) iH§if^>ktk^t^cfv$>^. -mm 

> crisis (3 Hciaiici*sM*n-s) *tj^-r.sc 

tt?S,f). KttttO. 9 5-C*S, f6©Sigfl«>SfcS3:i* 

F, : (-lI,+9l2+9l3-ll4+8-r)»4 
Fz : (-4I,+53Ij+18l3-3l4+32-r)>> 
Fs : (-31.+18l2+53l3-41a+32-r)>> 

CCt?. -(irCCi-or, 5fL&A5»$*i^. Tfa©J:^ T^lr [0 09 2] 



ffe©fii{c!a§j: decree 

[0089] £(T-t?a; O^^CCSSISfS J: 07 
CC, ( 1 1) 3!p6 ( 1 3 ) rfiig^^StifcjESJH^X^ 

20 *ft#-r5©5c^$*aSfi'-fe;Hiiifc{c, ^^fir 
■fe^l/fiLg^^-r. PB. fi'-feJl/ffl3t)Si-m$ti-S-9-:/f 
i'42;l'fig^^T„ 1 . . 1 2 < 1 3 . fcJ:0* 1 4 
fiPBl©^^^7E{ci§-:. fcSi^ b- ^^MtM^m-. miiiC 
tt. *¥fflia*^^S§^iru5*s^ lRl-©?IflCtej:Dtfi[g 

[0 0 9 0] f-t^iSm-eti. j:>=!-d*'*5j:0-7=^3 
-i?'{J. flii©teJ;D'/*/cttii»n©jiB37 

(-r^C^^ 2 7'©) 7 ^ ffi©«P9l{CfSiif 
30 5o -Pixia;, H 6 ©1f:/fi'-fe;HaM^#M-r P 
■ , Pa , teJ;D^P, ©fii^^^-r§©{(:i^«_Sti5ffi 
Pal7 -fjl.^?^, S ( 1 ) A>6 (3) ((:in§iT,fc.7 

[009 1 ] (B. l-Xjtmm) :$tStfj:V^b^^-k 
Mmicr>i.^X. l,^<o*i©*«T5^©i>3--ii'*jJ: 

ti>. 07K7j^$nTli-5i^{c. Tfa©SCtc:J:-,T. 
I^f ^'•fe;U©WCfflmtSi#©. 7^Jl/$F, (1 
/2 ti'-fe;l/->:7 I-) . Fj ( 1 /4 fi7-fe;Uiy7 
40 h) , JbJtOT, (3/4fi'-fe;l.^':7F) ©Krffjis^ 

(16) 
(17) 



fi-R(fiB:*isi) 
1r C7K¥*i«i) 
[009 3] 1 ^jl^7C?i^^ 5 6 K^-r ytJs^K: 



[Stl ] 



6©P 50 , teiosPs «c<t-or, 1 o©;X7c^t:f-c©1iPBl4-£>g 



(14) !|^li2 00 3- 3 3 3 5 9 9 

25 26 

, mmyU-J'. (6 0 0) rt©l/2 fi'-feJUSg /2 t'i'i:;U->y' h) cDi&fPT&^^^fiS, 

P, = (- 1 e + 9 f + 9 g- 1 h + 8- r ) >>4 (20) 

Ps = (- 1 b + 9 f + 9 j - 1 n + 8- r) >>4 (21)„ 
[0 0 9 4 ] PlilCc. a6©Po *sJ:c;P2 CcjcoT, «-J;-dT. P„ isj:ZfP^ {cour^fi'-feJKOPa-Cjf 

l^©i>:7u/cW-C®»rBl?r.i:>^iT-S. A PaTr-Sit©? ^;l'irF2 ( 1 /4 fi'-fe;l'J^-? h) © 

(6 00) F*3©l/4b-^-te;UfiFMA5iS^*a.2,, iifP^5S$^^•2>„ 

Po = (-4 e + 53 f + 1 8g-3h + 32-r) >>6 (22) 

P2 = (-4 b +5 3 f + 1 8 J - 3 n+ 3 2 - r ) >>6 (23) 

iE?^i:f4miT^L.r. 3/4t:i?-b;Hitg4iW-r 4tri'-fe;UJ^7 h) ©SW'PAs^StiS. 

P, = (-3b+18f+53j-4n+32-r) »6 (24). 

C 0 0 9 5 ] f^esg-rtt. i>3-^^fcj:CJt7=3-^^ T^^ti. 7i^^y^jvii'j>if-i)i^tiicm<. mm.y-t}\^ii 
■c. io©i)^©i/2 f^'-fe;u. 1 /4f i'HzJk 3; y^i^^-enja-r-sciccjiut:, t,»<o*.©r-=!^f- 

*5j;Df/*fc5jjij)n©iiPa7^ji/$*sffiffl3ti-s. tNJt *u>i*'©)«i?*!M^c5, m«, ae^isj© 

ii>iS!©7 ^ m^^y ■<}\^^mL. mt^z^ 20 §*?*feffe©ffi^ii-555ffiffisn2. (mi*, «^©* 

*jtttA&«:t©7^jI/ir3!»3ffiffl$nS, ¥7^il'^f*ii:0f/*fc{3:«iS[©Sit7^;l/4j) , 

C 0 0 9 6 ] (C. ^^^TcfiSra) t,K o*>©5|JgfJ!^-c [0099] A;f3e5'-b;i'ffl (811) i$J:Utiitlii^ 
mmti^. Z'^^^tv^z-j VUc^-f\^^^Mtm: -fe^m ( 8 3 8 ) a, Sb--^ H©t'-y FM^^WL. 2 

-ci^tf$n^„ m«. net:, p. , p, . p= , is bQmo^^-r^vi^vyV'^mt^. «ra<ii(8 2 

J:C>T, 7K¥i^ifl©ii37JOXX7cr»1Mft5ns 0)H, 1 6t:-> h©K-;. hjSI§iS:WL/> 6 5 5 3 6fii 
[009 7 ] HSKS^^hfcMTKi (80 0) Cc^-ifS JjiiS, ai^jfiS, fcJ;i>'*[affl*J. mf£^ (mx\ti:*)± 

mm-umm-jx. ■X'^cAw-H'^mQ-^x. wm-^ri [ 0 1 0 0 ] m 1 7.y-~%y ( 8 1 0 ) -c. m^umM.y 

■So OTr-iD^^ccijiBgr^i^iCc, ffir^«> ±(0^ 30 (Fv ) VKtl'di;^-)^ (8 11) 

(1 6) ( 1 8) -Cfg-JE^tifc-^^/l-^?. F, , F iCilfflSn^ ( 8 1 2 ) . iifl!SnSSi::7 -f;U5fB. 

2 , SfcttFa ©1 *fci3:^l!!^^t^rMT$ti-5. SM$nfc-'f:/h-i'-fe;K4g;)s, 1 /4 b-i'-ts;V, \/ 

aSJCTF^fi/c^MffJ^rW, ^^Tlii, Sil^^Jl/iiy 2f5'-trJl'. S/CB3/4 b-i'-te;l'©£ti/i:C:t>-7 f- S 

>i^©f^i*¥:7 -f ^I'f y >i^©fS©ffi:/7-ciiffl?tx n5!(p(c«i?L. iriftBjofc?;^^;;*:-? ^ ^t-i?© i o© 
5. 3tLi**iliJ© t; h h «c J: -3 r . *Hi^-c© i i a c i*5-c# a. 

6 e h n^ici-, x^ifi^nm.oimi)mmi t\ [ o i o i ] mm.y -( y^n v > ifomoAi^mnt. -^x 
[0098]H8-ett. ait7-f;i/$'j>y*3s-r»Tt^ 

(S + Rv ) >>sh i f tV (25) 

ccr. s«, SitK^^ji-iry^i^snfcjgSf* 4o -Ji-ir. shi f tv= {5. 3, 3. 1 } TabS. 

0. Rv =2' ' ' ' ' ' - ' -1 + R-C&-S. Rti. 7h©stt. siy^f— ji'^f^ifttKias-r-sffi 

7u-Acr<!:{co<!:i©ra-csi:cc^^5*.«£)*iJWiir A©«««:!i:^^cSJ:»)/hst,> (mii. i^yy^t. ia 

( staqe-al ternati nq) ^feftljffll ( 8 1 3 ) i c; t iK7 ^ > y©*ffltem*'4'Hffl© 5 P 

hSy^ h (814) ifi^itfii,^ >y^F*3 (mii. 1 6 tf-? f->7- K©J#^0C6 5 53 6 

[0102] ti'^y v\z.x-ox. m^m^c^mmoym^i mo^^nim) ccifs^ci^ffiE-r-soK+^^-T;* 

*s§l#jac$i7. m.-^X, fr>7 l-©ii>/5:< i4)-g|5 -5, 7;l->7 1- iibliLr, C©Mfil$nfc~>7 

M©^^©XT-ys-c^£tg$ns, s h i r t v b, Jir^©^i x^-s^ (8 i o) ©fgtc. c^irfSb-i^Hz 

©;S->:7 hflt«. TOSnSifT^b'i'-b/HagKtRST ;Hi (8 2 0) ©fflg«Wfcti-5, "HPSb-i'-fe;HB ( 8 
S= *ft*JK*^i<!:, P, . P, . p. . *JJ:0'P7 {C 50 2 0) tt, yf-^ h©^'f:f5 y 
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H^*»{ciBSiicD0a^RWIIMJfM-ett, Efifflfli*s. 1 8 t' 

[0 1 0 3] H6®,-±IP3 i. 0*^625 5©|6ffl (8 
t: -> h) ©7^:^ffi*1tit2nfci^„ Hfi^I^^miS [ - 
4 53 18 -3]*8e-:- hA;^fflfciafflT-54J 

X. - 1 7 8 5:*^61 8 1 0 5Sr-CS)-5 (#tl 4. 3 

7 n - S fc(ST > 7 o StiSpTggtt*i 

(S+64-R) >>7 
mi;^r-y©3tLfejWJil^«(c. ||2Xf— i;^©5iLe6 

jtliJiCB. y^7^"2^*3S{C^A6^L&$(l® (833) 
feJ:y=fcri, f- (83 4) ^mi.^X^li>ifi^ttl 

f-r-'J-COi^y vomit. ffl^B. 
ji/4?{c-oiirfflSW?#$<iSfe©J:f)::*ct<. ©fM©i?' 

[0105] 7JJH;X7 y 'J > ^'©•r'<r©'^-X 



f7I©->7 f- SB. 5 t' h -C«> 0 , ~> 7 h S tifctpFtSe 
Oil -it < ■yi'Ul^V'it, -5 5:^^6 5 6 5Srr'*2. 
(1^9. 3ti''yh. ^tetC-^Ci-CBl 0 t--;. hSrfcA 

<&6ns) „ hsntctprmicmm^'Xy -iii^ii 
m.imm-r^cti}^iboiiit)ommu. -laeo^ 

64 0 5 0 OS-CiC^cD. CtxB. 1 Bil -y y:^moi!' 

tt. h'mwtii^±icmm^ti^*K mm 

10 ©Il2;<r-y (8 3 0) cf3fc-en'&^Ai5:(,iCi3&5« 

[0104] ll2Xf— y (8 30) tt, m^tj:7k¥y 
-fJl-f (F„ ) *SfflL.r. gil7^;U$icj;o-C^S 
Stiitli (82 0) *i6©2;X7Cl^-7'fi/-fe;Ufi[g©M 
*SB-r S (832), TkW-y ^ JV^ V > ifom.O%^ 

mm. '■'Xom^-chh, 

(26) 

20 5nfctfi:f3«*s> utcti^, mMt. p, ©ii©«^^ig^ 

WSi. 7-*;P^>;>i^$nfctiiAffl©$iHB. -6 1 
*>?.3 1 eSrrabO. CtvB. *ij8. 6tr-:;h©i^^ 

•?i'b>y?rWT5 (j|ii«C-oi^rB9 b' -;- 
^Li\ji)hfxi>) , JiH^ti/cT^-iio^tSfflB, 8e 
■> VimictK ^ y F;l/-A©^:9-©1 tr-i- KcJ:^ 
r . :f "^^'-7 n-'^?gte j:C>'T > i?"- 7 p -IttE^Osfg 

#j f7 F) j^st-;/ h$t^ri,^^Ji^cc. 7>i?'--7o 

-S/cB:^■"/^•-7^-;&s^>|,. :lftB«J«CC©2-0©<!: 



ifi^WOMi^B ( Wx.B, 8 t- h iHtJX'it 2 5 5) 4; 
C©J;^;g:8h'-> hfll^fi©li^«cB. x>n-'-jr'fcj; 

(8 3 6) *i7.j.;,b->i^T-So mmcm'^t. t> 

57'-70";5i, 0(C-fe7F$tl. ;J--^-5--70-*5. 2 
55fC-fev f-^ns. i'7>7-©t^tc, tiPa$*ifc8t 

hffl (8 38) i)iiiitl^n^, 
[0 1 0 6] 08r-B. 02Xf--y©e/-7 TfSiS 



^ (- 1 X, 



= ( - 1 a f 
= (- 1 b-+ 



) e+9 
) f + 9 



Vs = (- 1 c + 9 g + 9 k 
V4 = (- 1 d + 9h+9 1 

[ 0 1 0 8 ] Rv oMmm^mnvTcmic. ms^^ i 

tf-^ \-tc»:GiyyVrh. 02Xr-i;-CB, W^i^^ 
V, l/2fd7-fejl,7^;l,^f(Cj;orfigffl* 
Pt = (- 1 V, +9V2 +9\ 



[0107] H9*^5 1 1 iC. ±a5t, H8(C?Stfc2 

(6 0 0) ©tf7'fi7-fe;H4gP, (7K¥-tc 1/2 fi? 
-fe;!-, SilCci/2 fi'-fe;!.) ^^To 2o©i/2f 
i'ij;U?J^=:^»F^7 ^;U3?*^fflL-c, P, om^WfS 

■rSo iii:^7"-ycB. fti^av, ^^ev* Tie 
©-)i»fJ4wrs 1 /2 i^f-kjm-'-xy ■< )i-^'kmm 

)X2 +9x, - 1 X4 ) (27) 

-Im) (28) 

-In) (2 9) 

-lo)- (30) 

- 1 P) (3 1) 

★ sn. P7 ©fi7i2;ni*sft»sn-5. :iftM(cm^ 

i. T^iOmim•r^ly2i^^■k}i^y^)Vi^i^mm$ 



- 1 V4 ) 



(32) 



(16) 



#132 00 3-3 3 3 59 9 
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{cl/4 fi'-feJb) ^^-To l/4fi7-fe;l-fc<j;y i/ 



CO 1 0 9] _h^L.fcj:5fc, m2:^f-i^(Dmma. 

[0 1 1 0] 01 05C, ae®^:^^-^ (6 00) * 

V,„,er = (-4x, +53x2+18x3- 3x4) (33) 

ipi-©jfj-c. mmyi^-j- (6 0 0) omm^i'^Ji' lo ^fflsnr, P4 ©ff^-fe^ufg^^ft^sn-So :fl=f*Wic 
ficcsfflsn^. Rv (ommm^mnbtc^ic^ i. Tiawfj^wrs 1/2 izi^-k)iy -oi^i}^^ 

P4 = (-1V, +9V2 +9V, -IV4 ) (34) 



Stt. ^1 0©V6 *ie)V, {C*3ti-Ct,i-S„ 112:5^7- 
-i^ipK. l/4fi'-b;l.)KH;?c:?^;I.ir-ec©ifP5ffi 



[0 111] HI OKti. 1f:?'fi742;l'&gP8 (TiiW- 
{ci/4b*i'-fe;k ait«ci/2 f^ir;!-) *>^?<tC 

i^s. P. ©fii*«ia^5fcis?>{c. P4 ©«ia©B^ 

Pe = (-4Vs +53Vg +1 8V7 -3V. ) (35) 
mi Xf—yfeJ:CXm2X7=--y-C©S^:7 h©fi{3:. P iVCCl/4 fi'-feJl') *^To 2-3© 1 /4 fi7-fe;l'5«= 
4 «:ftS-r*S?ffii|5l--C^)5 (fnc^^^, ^1x7^- 'X»ra7-f ;L'4?^<gffltr. Ps ©ffl^rlifBTT'So ^1 

y©~>7 h/!)53, 112x7— y©5^7 h>657-e*>s) o xr-i^-ett, Wifiiv, ;5^(^V4 f)K Tiao-«$?i^* 
[0 1 1 2] HI ICC, Hecsjgyu-A (600) mtti/4i^^-iz>m^'Xy -i }^i!^^mvx, &m 

©-!t7'f^-fe;HigP3 (7K¥ici/4b-i'-fe;l', Sitiir •rSSSb-i'-te;K4M*^e>it»5*iS, 

V, = (-4x, +53x2 +1 8x3 -3X4 ) (36) 

C07^;U$(3:, P4 5:ft-#-3'-&C;iK^L-C±r|5jH;3 ♦yctt, ^Pammv, /5ie>V4 55\ fe^>lool/4f 

Ufc^)©i[H]-©jf5rSiS7U--~A (6 0 0) ©litJf i'-fe;i-7 -f ;i.^^tcj; ^rf^fflstir, P, ©fi'-fe;Hi 



-ewlSH^S t: hfct:f.ei^7 hTS. I^2X7--* 
P3 = (-4V, +53Vz 4 
ll2X7--y©iSS7)i, gt'-:- hffi<&#5/tiit){C7 t 7 

a^W'SSf y h©iiPia3ti/cffl^5ffi:^$nSo 

[0113]il9A^611 {i:«S5;$nrt>«:l->*s, 1 * 
tcl,myiO'XjtC3/4 fi'-fe;t/i^V h?rff-rsiJ-^f 
^'H2;l'ttg©fii*>. ttffTSCi*s-c^f5. ^©J:^s 



4 f 7 ;l/ ^! *3igJl $ tx 5 o 
8 V3 -3V4 ) (3 7) 

CCJ; o ri 6 f 'y h 7 " FPMI?©<£ffl*3S7tCc;i 0 , 4 
t'-y hO^i^y h*i«^X7--i^©fg-C^tf$nSo IB] 

«(c, i7^>y^^ g|?X7— i;^$fisi^r^ciJ5s-e 

10 115] ±jSL./tm©S^<i:^j:€>ilffi© 1 03&i\ 

^ ;b $ «; > y©-r'<r ©X f — y -c nitfe^cSi«©!ffli^=Sr 



l/4fi'-fe;b)RH>X7^;l/ir©fi;tot)Kji^ 40 l!effl-rSCi-r*-5,. ffl;>3«i*s. Dtr-v h©^*''!':^^ 



^j: 3 /4 f i'-fe;b)!S?H^X7 ^ ;b >£ffiffl-r S CI i (c J: 
[01 14] ffe©*i65^S|-c». -r 

(miX7-->;©m*5cfcD^^{*©m) A^M^. ^x.{i. 

m-'Xy -I 6 f-y \-'pmm^&mri>-m 

m^-cij. nixf- 5>-ei^7 i-3ij»f$n-r. cn so 



Sa^ic. ■7^;l'^?y>i^©S*^X7— y©a;^{i, D 
+ L+ 1 try h*-C?:A«?)SCi*i-C^. C©lO©^^ 

•&(c. *$?Xr-y©A:^)«. D + L-kt^rt-Cftt:fn 
tabic. Tia©M#*s#aE-rs„ 



(17) 
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D+L+ 1 =W 
3 m.m:^7—V'^(DXt}<it. D + L-k=W-k 
-It'-:; hvmitiUrj:P,rj:{,\ 

[0 1 1 6] co^a^. y -i)ii!>)y^(Dm^i)^^2 

[0 1 1 7] HI 2*^6^1 5«. m»^t>-&xmmb 
*s'Si&Sft^^-r0r$>-&, s 1 2*ie>s 1 5{c«, 

S«©aig::^f-i;^<DffiH (1 200> 1 3 00. 1 4 

0 0. 1 5 0 0 ) m<Dmi:!^7'-'i^<r>mmmm 

[0 1 1 8] Sfc. SI 2*>6S1 5<D^n^*x«:, 2 

3tlfc?ilS;^7"-i>©ffiK (1 200, 1 3 00. 1 4 
0 0. 1 5 00)S^K. <fcf9^<©Xf— y^^tf)?, 

(1200. 1300, 1400, 1 5 0 0) e^?:, 

[01 1 9 ] EI 1 2 7!)^6ia 1 5 (c, m.w.y^^'-iXDmf^ 
rffiffl$tiS-S§{t$nfcA:^fii. ai;^fi. isxt>y -< 
;u^??:^-r. lllxf--i^©A:^<i. v©tB 
:^fa. fej;0'cfM©t''v biSS©#jE©ilMi. i?- 
-y;'h©T-=^-7"i79^-*-$ fcttr y 1; -> 3 >©I5'# 

A;^3fit*. «*i7U-A©gSitf4?-feji/ti:g©8 K-^ h 
fi'-feji^fflib. ffi:f3ffl^. «*i7P-A©i»-:/fc-i'-fe 

8«cML.r±rm?gL-/cfe©) irsciAs-cgtSo f^i 

[0 12 0] 'tin'^timAh^zmhimhXW^Lfc 

i>3-ai'4fcEJ-rn-if&£©n>*-"-;^>F75J, ft 40 
^j:^r-v©M ( 1 2 0 0, 1 30 0, 1 40 0. 1 
5 0 0) ^-mithCttii-X:^^^^. im^-Clt, Sij©i 
>:3-i?'4fcHr=!-^^', *SlHi^i|©ii 7*©a>*' 
-*>f-*5, ^I^Xr"V©?iPfl ( 1 20 0, 1 30 

0, 1 4 0 0. 1 5 0 0) ^^tf-r2>ciA^rt-5„ 
[0 1 2 n H 1 2CC. *rBl©fflPBl3ii/c4iJ<:M-r.5lii, 

^©liPfg ( 1 2 0 0) ©H^^fo ^1 :^7"- 
y ( 1 2 1 0) "C, n>;J<-^^> h*S. 1 SfcttJg^© 
xt^-;; f-«gH©A:^)fii (1 2 1 1) (C01 7 -<;l'$F, 50 



(38) 

?:fifflL. (12 12). 1 SfcKg^©y f -j- hfgffi© 
Walfii ( 1 2 2 0 ) y«xj:i3At 

;^;<lt3:, 8 t' y h©^^'-f :^ 5 i' 

[0122] mm,c\tmi^inxw^\.^oi^fdkt i ii« 

±©Wa;'i7---t? ( 1 2 2 2) (D^n^iix. 3>d<- 
yt'-^ h®H©*M (1 22 0) {C7^;U 

yA56©ai;tia. isfctja 
|g:©zev hiiH©iffflfii (1 2 29) -rabo. cc 
zE*xJ:»):Acti,i (HI 2*^6^1 5r«. igifi^x 
y 2 X f - y s»^«c . m X 7— 6 

5) . 

[0123] Si^Xf ( 1 2 3 0 ) -C. 

> h 1 sfcEa^i5;©z f-y hvmo^fm^ (122 
9 ) tcfti?7 ^ji^F^ ^mmti ( 1 2 3 2 ) „ g*? 

X f > h$gH©tti;^)ffl ( 1 2 3 4 ) r*. 
4„ 1ii^Xr-i^©ffirsB ( 1 2 0 0, 1 3 0 0, 1 4 0 
0. 1 5 0 0) SS©-e*a^ihCcoi*r. -£^WiW^ 
jc, 3>;^•-4^>M^. iiJn©*:^®^^-)^!:^^^^- 

-v©?iR,1 ( 1 2 0 0, 1 30 0, 14 0 0, 1 5 0 

0) w^^^:^inhmm-cki. n>-K-;^> 

[0 1 24] ixli 3ic. :^^-yy-$titci''7yy'^m^^ 
saiSxf— t>W^©S?£ ( 1 3 0 0) (Dm^mt, ^ 

pmm(o±TWicifibx&tmm'S:m^bf3:i.><Dx. 
mmmctj:?>. mmstitc^^iy^icji-yX: rpmm 

[ 0 1 2 5 ] H 1 ( 1 3 1 0 ) r. 

> h35s^ 1 sfctiftitox tr-> N®H©A;'jW (1 3 1 

1) icmiy^ji^Fi ^m-r^ (13 1 2) . ^1 

fif-^r. «i7-fjb5fF, «^t.m;>33nsisfc»at5t 
mmm c 1 3 2 0 ) *s. x t h^iSAs ^r^^f- 3 

i^UVi^^^-r^iS-^jSJ^-S. A:t;fii*^. 8tf 

>^hjBr-*o, miy^>i'^F, A^Bomt)^^. miy 

^JU^F, ©<^^«Cj;or^A$ti5ffi;SM^ (expans 
ion factor) (CjiiSL/r, 9 f h4fctt^tlW±©*' 

[0126] i$SB{ctt@7S$nrc^^ct,^o sfca i m&, 
±©4ipBixx-y ( 1 3 2 2) ©^fi-enr. 3>*-- 
h^s, ] sfc«aist©i'7>7-snri,^>5:t,^TOfii 

( 1 32 0 ) {C>'^;L-Jr^®ffl-r-5„ i'^>y*, OS 
/c» 1 ffll;i±©ttingxf--y ( 1 3 2 2) xx^ y y'-f 
ScifertSe 0S/cKHitt±©ttir^X7--i^ ( 1 
3 2 2) *^?.W^$tlft:cfJF^ffl ( 1 3 2 9 ) ^s, m:y^ 



( 1 3 3 0) (cA;'3$ti, CKDXf— yr. =!> 
*-^^>h*5fi ( 1 328) icmm -{^i'i'F^ ^mm 

ti> (1 3 22) „ Xi^-iJl^Fu *i6©^W&Ul 
i^'yyySix ( 1 3 34) , xii-j htmoM 

( 1 3 3 6) ^mti^ti^. 

[0 127] H14«<:. HWStlfctr^ 

sttisxx-yfflra (14 0 0) ©0*s^-r. mi:^7- 

(1 4 1 0 ) 3>:J<-*> KiJS. 1 S/lt(ja»t 

©X t;-y hSSH©A:^ffi ( 1 4 1 1 ) tc^ 1 7 Y F 
, ^mmt^ (14 12), ^l7-f;UdfF, ©Jiffli 
*«:$}^tt-e©^{c; h ( 1 4 1 4) =& 

Wf-r-S. ^§tifc->:7 h ( 1 4 1 4) tt, X 7 h 
i6H©m;/3m«iE-rs©«C!i:>g:rj:->7 h<fcD^ii< 

M«snfc->-7h (14 14) {cj;or. 

xH-y hJ:'OJZ^^^-^ti yi'U>iy (y h©) ?r 
W^Sl S/;:«ait©tt>ffifii*5{'p(=,n-5„ A;'J 

[0 12 8] i¥Wcttllm$tiri^^ct,^0*fcttlllW 
±©cfJfaxf^-y ( 1 4 2 2) ©-en-€'*i-C\ av^h*- 
^> h/OS. 1 $/c«1tl5t©WB']<i (1 4 2 0 ) (C^ JL- 

±=.v^ Uyj^^-r^ 1 */i:ttSS©cfRg« (142 
9) ifi^ 0 S/c« 1 Mtiioj^rtgxT— (14 2 2) 
ifibliitJ^ti, SJ^XT-i; ( 1 43 0) r, 3>#- 

4^>h3&5, «i (1 4 29) icm:y -i^i^iiF, 4:mmt 

S ( 1 4 3 2 ) „ ftifi^:? -f F L :*^6©^*^«^j:tiJ;^? 
S*|7^;1/5jFl {cjimMM-rs^>©J;0^i,^fi/c 
f-Stl ( 1 4 34). cntCioT, til:^74i ( 1 
43 6) m^S*lfc\i'j\-m 

$ic»m^ti6, ma. mt)m (143 6) (oi/^i- 

5 -5i/U>y (tr-^ h#fe) *3. x*fc5Jx+ 1 i^L- 
i.^. -USSJ^SI-CtJ. mi :^7-'V^isJ;:Z>r^X<D<Pm 

mttiiymst. «)t^J{>l^©7^;w^©Sto*cgH{ctK 

[ 0 1 2 9 ] S 1 5 CC, X7=--y*3^s;cc^^SAs6|i] 

lai^rfgffl-r-s^^xf — (i 5 0 o) >&7fx 
mfBmm (i 5 0 o) ©«©?^f—>=». a^hj 

CtitJ. *5Kr^i>-^^>:^F^©7 U-/»;0>67 U- 

fSp°nHt;r*i^-^r>XK, I^Xtc (^O) 
2-X7i (X-A) ©)ijiB«)%iJi#*5^gtt§J*^iC, A 
&^M©|gaici:-:,T, yi—AiP^yu-A^aymm 
W^ciife (color facHnq) ^s-bfceStl^oJt&tt^sS. 

0, cncccfc^r. ftimpiii^cffiM*s^i^sac3n^sj 



[0130] mmma. st y hv"? hOmicXT—i^ 

^^mc^^:s>^ibmmtimm 3 tis*,is&^^st-©tcs: 

Ai-:>c Ct-y h». :$:®flf({C, f-Sti^ffi 
©l^»fcJ:iyf^ji?&fefc6-r. iyyV<Dmic^isbm^m 

6ns (m) ©•cB%<. ±3EfcwTcc (^^jfii^ii 
!Sfc) 6*1 s J: ^ tLimm^^m-r ^ct 

10 {cJ:or. fE^©|i{co(,»-cA®©:^[Si (±SfcttT) 

*^iEs*is. amxf— i^©-eti-ent:% 7 

ifomtitfi. s->7 h ©B«{c;&i'-7 h © 
mi (01 yz^fm-r 6 (m«> 51^-;. h^&i^^F© 

BUfC2* =16^JD$StrS. 7t^. h;&'>7 F©Bir«C2 
' =64<&*»-rS) C<!:{Cj;-3rilill^*l5i<g3E-r 
5. C©ftI»©?SMI{J:. 0. 5*fc«^ti«±©/l^fS 

^?rW-r^ffl*5 (b'-> f-t-? h{C»It;TSI^#©ftK) 
(*5cA*i>Ki^{<:) W0±W6iT,SCi-t?*S. c© 

20 m'omri^ti?>. mw-ct^n^i^^-r. 0. 

ffi©>iLfe©^Iti]*5^^$tx^„ MSxr- •>>© 

. h i f t V - , J/t(3;2' " ' ' * ^ - ' - 1 ) „ A 

mmmmmmt, 0. 5©/h^sK^^wr& (t-v 

30 ]-iyyhi,C)(imir?>mm(Dmc) jii©5iL&©7^i^^s^M 
Sn€.ci-C*S. l*siSff3n.SJ«^{c, -e©J:^J^j: 

[0131] ttiS:©xf— ycD^n^ti-r. ^xf— 
i^«W©B5«:. 0 t 1 ©M-CS^SK^^SAfeSlJaifiiTJS 

fflrslS® ( 1 5 0 0 ) -enSi**5;:^7-_i;;!pe,;^5- 

40 [ 0 1 3 2 ] 0 1 5 ©HI X7"-y ( 1 5 1 0 ) r\ 3 

> h IS /cBIti!© X f -^^ h ^H©A^3ffi 

( 1 5 1 1) ccmi -7 -f-'i'^'F , ^mm-ri, (151 

2 ) . ,H I 7 Y F , ©MffliS5CS/c(3;*©ftiC. 
>tLis?> (1 5 1 4 ) ^1 y ^Jl-SiF , *^6©tii;^JC>ft 
LT^^StiS, (1 5 1 4 ) a, Xf—ytrSS: 

r- y (1 5 1 0 ) t:\ Xr-v-e3ta{CiE;?.§5tL©flJ 
WcJro-r, m;fj{ji;&WW©ffi (■€-^.-C)iW*T,lia;f3ffi 
ASTCC3tL»6n.5) -C*S*i^K. ffi:;^jffl*i^^>iat>!i 
50 itCC|6jCft:±(CjtuS>6ti5<fc'5K)5:S, lS/c«^© 



(19) flPi 2003-333599 

35 36 
%&ti,hfcipmm ( 1 5 2 0 ) m 1 XT— >;;!)^6^ [0136] ~Wmm-C\i. t;r4-i>n-^j'feJ:D: 

2Xr-i> ( 1 53 0) 'vtb;fj§n-5, Mft'f::!---^-^^. i^-- ;r>X b'^Jl/© 1 f y f- 7 ^ - 

[0133] m2X7—'J ( 1 5 3 0) ra. ;l.K rpASTUVMCj ^ffiffltr. ^'^s:^>xfii 

1 iMtmko^mm (1520 tc^2 7 <DV-:^^^-^)mmi6iilfi>n~i-y7.mi^i' F;l/© 
-fJl-iiFz ?:Sffl-r-S ( 1 53 2) „ ^S?) ( 1 5 34) Sfor. t'7=^^x>:3-^^'isj;^>'fcr7' 

^2 7 ^ F 2 (D^mtmc^Mt^omc. %^ Tit>%. ftil*- F ia**- 1 ■:)t?Mll?fi«J«:8iii'f 

( 1 53 4) Xf— yt?3SS{i:^AS*.&ilJSil?:ffl fS, 

c^r^tf^n, c©^s?)$iJiaitcj:or, nwofiiic-oii [0 1 37] Hi etc, s^©^'n5:f->X5tL&*jj:a£ 
rJI lxf~-Vtm.^cr)1i\^(0%mmt>ni>j;:')K.rj: lo ^k*- K©FB^-C©jiK©J)?S ( 1 6 0 0) ^^t. m 

-&0 m2Xf— i> (1 5 30) -e. X-r-J^f ^a. ^n-enH4fej:O'05KMl^ria?gL,fc4>©^c 

eti^Jr^tcrj:^, 1 Sfc{*1tfS©*Pa<l ( 1 5 36) [ 0 1 3 8 ] t:f=:tx>:i-dfSfcatrf^tf=3"i^ 

*i. 02X7"-i>*>6tti:tr$*l, 0*fcttHit^±©ji {J. 1 t^-:; h77i^FASTUVMC{CJ:-or> flf^i? 

toxf- y (1 54 0) -ccne-^ffifflt-scids-r^ o5:^>;^S6*ffilit- K (77i^=i) ^fcijs^i' 

OS?ct*Hlti±©jgJnx-f— :^ (1 54 0) tc, n5:f-:/Xl!rtffi«*-K (7 7i^=0) ©<!:%e.*s^ 

X7"-*;?-css:{c^^s^&$0iaiii£-^tosci $ti^*>^*ijs-rs ( i 6 i o) , mia:^ c©^^*^ 

«. 5^— !r>XU-^Jl'©7 ^-;UK-C*0. J."if^S 
[0 1 34] IgSfc^^SjtLis&SllSIIW. »^-raX7— 20 «C>Pfl£L, i>3"a?'*5a-5=^ >i/$hSt^-?:t©e 

-:;;'t?o®ffl«c$iM$ii6©rttft<. y^f— y©$ss' > \-:^h 'j-AK«#jA^. rn-^fd^t-y hx hy- 

19IS®^N"^y-i?JC«(|?-r'Sfe©i-rsC<!:*-5 -^t'Tii, J:0^< ©t' v h*fa:fflLT, m^\i2r}J:'0^ 

^V. m 1 T^lfi]?:. h5©:7 \y-AV^m'SriiT.tc%m\ ^tfcUnJ^&cOa- YimbXi'Vzf->y^%lsbid 

i-rsc i*sr fit!©;^ffjeiT(a:, ^ i yjmc, i^vm^ < , mwrnm^K t'> f x h y - Aft©fifemt? 

feWf$R (casual information) (FiJx.«, m^!,cn^ ~>yi->)yif$tL. *^-3/Sfctt^ii^*iMS?i{Cf^o 

it/(Sm2*ifctf$R) i(>:'6Bfs^$©^-^cc^ffi$n§ 30 -c-fe-vhsns. 

hXM;-A©-S|5itr->y:^y>^-^i^S. ^S; tt. a*^-F (16 2 0) tMmm^-KU6 3 

?j^-i)c7^;i'i?. n^.x-v ■oV'^. fcit>-ia ( 1 620) feiD'-ffiiit-K ( 1 aso) ©sbt-^i; 

s» mm^mt?,. mxit. Jwr-cg^Hj-raiga*- f ( 1 

[0135] (D. ^'D5:^>Xifi#-«ci7 h;i-) i^ps 6 3 0 ) X^Sirfi&ffl^txS^l.^, i^r y P^f— r^-iU 

m^^^ FjHJ, l§I-fifg©«gSli# ^. !^©v^- K'?:crT"+7-i'?+©ffM©ttfib 
'^i'F;i/*ip>BtsK©^^cc^tt!Sns©-t?. ^©ifiK 40 ^)\^ihfcbttcii>icmt£^-7yk:>^ic^mirZi!p, 

it, m^ti. #*ifi^t©xa-y*satt^*ia. c©m*c tfamtum&om^i^hJi'ic-^i.^xmf^ir^j:^ 

itX'it. 3-f^>^^^t^5l^■f3^®^lm$t^5M*;*: tc^MT^o S*^- F ( 1 6 2 0) fccfcc^ili^*- F 
#<^i$rcc, x>n-^fteJ:C)t7'3-dft'©i'n5 (1 63 0) ©ftto^) (C*fc«CtiCcftn^r . x>r3- 

:^>Xia©•!^•yt^i'•fe;^fflH©tfSLWj«^i^*?a6■rc *4fcW7=3-$'-c\ i'^s:^>xstl#'^^ F;1.©A«?) 

C3 s :f->xit^.-^i7 h;u©5tL&fej;0-«PBl©s^£S^- [0140] -mmmvit. laii^- F-C (M;?.tf, 

¥(DWi-vm'0mK.6Ct-^i-C^i>, mx.it. *5^r-F i^n j.i->;:<5tt&-7 7i^= l©Jt^) . l/4fi7-fe;l> 

ra, cfc«^i^t,^it#W^i^^$<^:?it}ft:^Cc, n-r^^ ^1-7425. t-CC^S (T)&:*3%, 1/4 f>7-te;U^7-fey 

i^3tlSt'7=3f-©a°nM^&^3zfcii-So jgU©*" FtrS. l-fcJ;E>'3/'4 fi7-fe;U:t7-fe-:; h ) i'a5:>->x«(# 



C20) 
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/2 fi'42;U:^-742 5' ^K*-^,5'^S:^>Xi!(#^^7 f- 

itOWmU. (a) mt'i'iz-'l'fig. <b) l/2f 
i^Hzji^fig, (c) l-o©^;^ (xS/c« 

y) fi'-fe;l'{4g, te<J;i>- (d) nie:^© 

vwm<iymi^^omo:K^tmmnh^, a : b : 

c : d©J:b*K. *5*5tftal : 4 : 4. 7:6. 6-CS,*10 

//Rndlbl [-3]=-l, RndTbl [-2]=0 , RncfTbl [-1]=+1 , Rndfbl [0]=0 

//RntJTbl [l]=-l, RncfTbl [2]=0, RndTbl [3]=+l 

anv_X=cniv_x+Rncfrbl [cmv_)(554] ; 

anv_v=cmv_v4Rncfrbl [cmv_v?M] ; 
CC-C. cmv_xfc<fcDfcmv_ytt, l/4ti'-fe 
;l'mfi©i'n5:^>;^S6t'^^' h;KDx)S«te<i:0'y)^ 

r, (x%a) =- (-x%a) (*tOf^ 
©«^feH> >Pttt:TSjE©B[©iiJ^©:MISi^LC^) . S£ 
oT, cmv_x (Sfc»cmv_y) *5, 4«C.fc-,-r 

y^vV^^rh. cmv_x%4 = + 2©<!:t{C. 

^WrS, cmv_x%4 = ± 1 SfcEi± 3©it{c, 
4?n5't>;2;Stit'-ii' i /4 fi7-fe;b;j--7-te 

4e5'4z;l'figtt, i'a5i->xiijt'^^? f-Jb**4>3a 
t->^^&gCC5tL&«.ci(cj:-,-t«±§ns (l/2t' 

tecfc 1 / 2 f -fe ;i-{4gtcff V f > $ n S . ^- 

F© ^7 n 5 ±>x«ra©-r'<r{c^ffl-r 5 c t-^^xt 
i,o C©iSji*- F*]teJi^Sg^&> «SS:©^LJ?)*- F©P5 

[0 142]H17«, C©i'n5t>;^^Lfe©lll* 
-F*^-rai (1 700) -V^^. HUf (1 7 1 



a) 



[0 14 1] C©SS*" F-CJa. Ais?)©g*IB«J% 



(39) 



Sfi*'<i' l/4fi'H2;l/*7H22, h©**rS) 

^^{^ hJKJ. S%i5l,^7;Ufi'-fe;L-figSfc«l/2 

©3iS*J. ffe©*-FJ;f3ii<ij:SnItitt*s*-S*s, 

Sio-C, c©S:$:^:-Frt3:, i'r2 = i->zm&K m 
^fi'-fejl/{4g, 1/2 fi'-feJl/{4g> teJ-D-'l/4f 

[0 14 4]ai8», C:©i'n 5:^>XA&©^:$:-t 
- F^^n-r^-C*^. m ( 1 8 1 0 ) tc. 1 /4 f 

tf ( i 8 2 0) _hriiBgtfcS2^-t- F-c;?Jr&-r^ 
i'P 5:;f->xi|j#-<i' F;Hi?5^i©J:^(cAi?i6n, ^ 
©M*. mt-i'-te;!/*!)^. l/2fi'-fe;mg. fc^ 
0^ 1 /'4 fi'42;UiffK?:Wr€> J; 5K^ci,*:^*^7nSti-C 

± > x^ra©f6©^<gtig«:^it>6*T.5. 
[ 0 1 4 5 ] S S aHJ©^!ll{cK t r*^B^©Jlffi 



1 /4 \ii;^ms^^m^m.m crttt) 

0. l/4> 1/2. 3/4. iriJ/S:<0. 1, 

2, 3, 4) thxmm-hctifi-c^h. m2n(i 

720) ic, i'a5:t->xUi*'<i' F;HS*5, jgjl^:- 
F-Ci©j;^.CC5tLd?)6n. ^©ife:^, m^Hi'-bJinm 
*5J;0'1 /2 fi'-feJl'fflS^W-r^J; !)Cci5:^*:.*iiS$ 

[0143] c(Dmmmm(DfH2<Dmti^- f (^ua 



[0146] :^mm*x'imbicy'o-i''yA. Ma, * 



(21) 
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[0147] %mmwm^mm-tz> c i/ssr-t 

mmommmm] 10 
[HI ] S£3S^^^tJ(c*^*>^t'rJ^x>3-^^'r©«J#^ 

[112 ] tS*e^JfifC*^*»51f7'fi'-feJH!igf?'S'Jfcj;c; 

[04] ^mmmicsim<Dmi(D^iBmx-m s ti 

[05] *BJIffi»CiB4R©«^©||SSffJ^ fffiffl 3^4 

-mit ? nfc f 7=:t -f 3 - y '> X 7^ A -r 7- a -7 ^ 11 
[07] -tf 7' f i' -fe Ji/figicra-r -sfiii 3 n b- ^ -fe^w 

f(i©it^ ccigfflsni.fi' 42;Hji=5r f i7 -b ;u 

[US] *:/t'i'^-jH4g©ffl:&^S-r-5 2;=^7--yS 30 

[09] 7K¥l/2Sitl/2-9->7VM4gi, ^(D^ 
> 7-;l/{4g©ffi ;S:itm-r S ©Jc ffiffl S n -5 if f i7 -fe ;u 

[01 0] *¥l/4Sitl/2■t^>7•;^f4l:, *Tl 
/2Siai/41f>7-JUfig, teiOf^tl^Otf^T-JU 
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40 

:©4'F^fiI^:.^-r0r&^. 
[01 1 ] 7K¥l/4ail:i/4D->7'jK4gi, ^© 
1f > 7- ;K4g© fjl ^ ti-^-r * © K isgffl § n ^ -y- f 47 -fe 

-'M4g-c©cfipaii?:^-r0r & „ 
[012] ii3S$nfc4?v±5 •yifuyv> (t;, 

[013] X+-;.^$fiy£:>?^>7'^fflCi6aiJ!;^7— 
[014] im^ntciiy Vlyy F*ffi<->.5«Sfc>^X" 
[015] ;^f— i^*3S«C^A^3tL«?>*liai*ffiffl-rS 

f - j^©MfflSS4m-r0r & s. 

[017] lll©i'P5:^>:^A**-F«:S^-r0r-* 
[018] m2©i7a5:^>;:^3tLJi?)*-K€:^T0-C$) 

So 

[t?F-^©iiBj] 

4 0 0 b'r^x>3-^f>/;<f-A 
4 0 5 3S:a©7U-A 
4 1 0 Jttt^iijg 

4 1 5 mmi 

420 7U-AXhr 

42 5 Wm-^^1cm(OV\y-ls 

43 0 

43 5 ii-^li«$tx/c^fe©7U-A 

44 5 ^iiMM 

46 0 JSie^^f^ii 

466 '-^mimmm 

47 0 «^Htf§ 

47 6 jMS^^jb^ 

48 0 s.yvxl\^m^\\M 

4 9 0 .y 7 7 

49 5 EiS|tf7=:i-t»« 
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